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Abstract. The effects of an interactive multimedia program 
on teachers' understanding and implementation of an inclu- 
sive practice were examined. Fifty-eight preservice teachers 
and 10 inservice teachers were randomly assigned to one of 
two teacher development programs. The first, called the 
Virtual Workshop, was a computer-based, interactive multi- 
media program. The second, called the Actual Workshop, 
was a traditional, live, presenter-directed program. Results 
indicated that compared to their pretest scores, the posttest 
scores earned by participants on the tests of knowledge and 
understanding of the inclusive practice significantly 
improved after participation in both workshops. No statisti- 
cally significant difference was found between the posttest 
scores earned by teachers in the two groups. Moreover, satis- faction ratings of both workshops were favorable. Also, inser- 
vice teachers who participated in the two workshops 
correctly performed a substantially greater number of the 
practice's targeted behaviors after training than before train- 
ing. This study suggests that the Virtual Workshop may pro- 
vide a new medium through which effective teacher 
development can be provided. 
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The students in America's classrooms are becoming 
increasingly diverse (Hodgkinson, 1991). This diversity 
is not only ethnic, cultural, and economic, but also aca- 
demic. One factor contributing to the increase in aca- 
demic diversity has been the movement to include 
students with learning disabilities within general edu- 
cation classrooms for most if not all of the school day 
(Gartner & Lipsky, 1987; Kauffman, 1994; Will, 1986). 
Although practices designed to improve the achieve- 
ment of students with learning disabilities in inclusive 
classes have been developed and validated (Fisher, 
Schumaker, & Deshler, 1995), teacher development 
programs have not proved successful in translating 
such instructional innovations into classroom practice 
on a broad scale (Gersten, Vaughn, Deshler, & Schiller, 
1995; Malouf & Schiller, 1995). Often, these programs 
involve one-shot sessions (Kline, Deshler, & 
Schumaker, 1992), focus on practices frequently not 
perceived as needed by teachers (Fullan with 
Stiegelbauer, 1991), provide few, if any, opportunities 
to practice and receive feedback (Cruickshank & 
Metcalf, 1990), and offer little or no follow-up class- 
room support (Hoover & Boethel, 1991). 
Such episodic teacher development programs contrast 
directly with more successful comprehensive teacher 
development programs that are needs-based, partici- 
pant-owned, and supported over time (Schumaker & 
Clark, 1990; Showers, Joyce, & Bennett, 1987). 
Comprehensive programs are more expensive than 
episodic programs (Korinek, Schmid, & McAdams, 
1985) and may be beyond the means of today's public 
schools. Clearly, if general education teachers are going 
to more successfully address the educational needs of 
all students enrolled in academically diverse class- 
rooms, improving teacher development programs in 
ways that facilitate teachers' adoption of validated 
inclusive practices in cost-effective ways must be 
found. 
One emerging technology that eventually might be 
used to provide teacher development programs is inter- 
active multimedia. Interactive multimedia is a term used 
to describe computer-based programs that provide 
users random access to multiple forms of media (i.e., 
text, graphics, audio, video, etc.) about a particular 
topic (e.g., Kinzie & Berdel, 1990; Marchionini, 1988). 
Availability of interactive multimedia programs for 
teacher development could shift the balance from less 
effective episodic education programs to more effective 
comprehensive ones. For example, a library of CD- 
ROM-based, interactive multimedia programs on inno- 
vative practices could be provided to teachers. From 
such a library, teachers could choose programs on 
those innovative practices that would fit their most 
pressing instructional needs. While using a chosen 
interactive multimedia program, teachers could prac- 
tice using the innovation in a simulated lesson and 
receive feedback on their performance. Moreover, a 
teacher could review the program as frequently as 
desired. 
Additionally, interactive multimedia programs could 
afford school districts the option of bringing new 
teachers up to speed with other staff in a relatively 
short time because the new teacher would have imme- 
diate access to the required training. That is, they 
would not have to wait for the next "formal" training 
session. Finally, because CD-ROM-based, interactive 
multimedia programs can be distributed with great ease 
through the mail, professionals would have timely 
access to state-of-the-art instructional innovations. 
These potential advantages make interactive multi- 
media programs attractive for providing teachers of 
academically diverse groups of students training in 
effective inclusive practices. Not surprisingly, numer- 
ous interactive multimedia programs for university stu- 
dents and professionals have been developed on a 
broad array of subjects including accounting (Becker & 
Dwyer, 1994), art (Covey, 1990), biology (Hannaway, 
Shuler, Bolte, & Miller, 1992; Hutchings, Hall, & 
Thorogood, 1994; Jaffe & Lynch, 1989), business 
(Acovelli & Nowakowski, 1994), foreign language (Liu 
& Reed, 1995), history (Chignell & Lacy, 1988; Spoehr 
& Spoehr, 1994), literature (Landow, 1989), medicine 
(Lee, Ault, Kirk, & Comstock, 1995), and statistics (Egan 
et al., 1989; Harding, Lay, Moule, & Quinney, 1995; 
Johnson & Grover, 1993). 
Nevertheless, despite the promise these programs 
hold, no methodologically sound empirical studies 
have examined the effects of interactive multimedia 
programs on the professional development of class- 
room teachers. Moreover, except for a study by Shyu 
and Brown (1992) on origami, no studies have exam- 
ined the effect of interactive multimedia programs on 
adults' ability to use what they have learned on an 
authentic task, such as teaching a lesson to a classroom 
of students. 
If interactive multimedia programs are going to be 
used to prepare teachers to address the educational 
needs of students with learning disabilities in general 
education classrooms, studies must be conducted to 
determine whether such programs (a) are effective with 
regard to teaching preservice and inservice teachers 
new knowledge about inclusive practices; (b) are effec- 
tive with regard to teaching teachers to implement 
inclusive practices in their classrooms; and (c) are effi- 
cient with regard to cost. 
The purpose of this study was to directly address the 
first two of these issues and to shed light on the third. 
For this study, two comprehensive teacher development 
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programs were created for an inclusive practice called 
the Concept Mastery Routine (Bulgren, Schumaker, & 
Deshler, 1993). The effects of these two programs on 
preservice and inservice teachers' knowledge of and 
skill in implementing the practice were measured and 
compared, and the costs of developing the hypermedia 
program were outlined. The first program, called the 
Virtual Workshop, was a computer-based hypermedia 
program. The second program, called the Actual 
Workshop, was a traditional, live, presenter-directed 
program. 
METHODS 
Participants 
Preservice teachers. Fifty-eight university students 
volunteered to participate in the study. These students 
were recruited from a group of 58 students enrolled in 
an instructional methods course. Of these students, 39 
were undergraduates and 19 were graduates; 22 were 
earning elementary teaching certificates, 34 were earn- 
ing secondary teaching certificates, and 2 were seeking 
no certification; 44 were female and 14 were male; and 
53 were white, 3 were Asian, and 2 were Hispanic. The 
students' ages ranged from 20 to 42 years (M = 23.86, 
SD = 4.33). For participating, each student received $25 
and a copy of the Concept Mastery Routine teacher's 
manual (Bulgren et al., 1993). 
Inservice teachers. Ten inservice teachers volun- 
teered to participate in the study. Of these teachers, 
eight were general education teachers (grades 7-12), 
and two were special educators (grade 7). These teach- 
ers were recruited from five schools in a suburban 
school district in eastern Kansas. All held Bachelor's 
degrees, and three held Master's degrees. Seven were 
female, and 3 were male. All were white. These teach- 
ers' ages ranged from 23 to 57 years (M = 35.80, SD = 
11.18), and their years of teaching experience ranged 
from .50 to 24 (M = 8.80, SD = 9.77). For participating, 
each inservice teacher received $50 and a copy of the 
Concept Mastery Routine teacher's manual (Bulgren et 
al., 1993). 
Setting 
Virtual workshop. The Virtual Workshop took place 
in a classroom at a large midwestern university. The 
classroom was outfitted with 10 seats arranged in a half 
circle facing a large-screen television monitor that was 
connected to a computer. This classroom was adjacent 
to a MacintoshM computer lab. 
Actual workshop. The Actual Workshop took place 
at the same university in a similar classroom. This class- 
room was outfitted with 10 seats arranged in a half cir- 
cle facing an overhead projector, a projector screen, 
and a large-screen television monitor connected to a 
videotape player. 
The Concept Mastery Routine 
The Concept Mastery Routine (Bulgren et al., 1993) is 
a set of instructional procedures designed to help teach- 
ers teach academically diverse classes of students to 
understand and master information related to key con- 
cepts (e.g., democracy, mammal, rhombus) found in 
the curriculum. The routine is comprised of a three- 
phase instructional sequence. In phase one, called 
"Cue," teachers provide students an advance organizer 
during which they explain that a concept is going to be 
learned, how it is going to be learned, and how stu- 
dents are to participate. In phase two, called "Do," stu- 
dents learn about the concept by completing a Concept 
Diagram (see Figure 1) in partnership with the teacher. 
A Concept Diagram is a two-dimensional graphic 
device comprised of seven sections. Each section is 
completed with specific information about the con- 
cept. Teachers and students complete the Concept 
Diagram following seven Linking Steps. The Linking 
Steps are procedures a teacher follows to ensure the 
Concept Diagram is completed accurately and in part- 
nership with students. Once the Concept Diagram has 
been completed, phase three begins. In this phase, 
called "Review," teachers ask students questions to 
check their understanding of the concept and the 
process followed to analyze the concept. 
Teacher Development Programs 
Virtual workshop. Two teacher development pro- 
grams were prepared to teach inservice and preservice 
teachers to use the Concept Mastery Routine. One, the 
Virtual Workshop, was a computer-based, hypermedia 
program created using the software programs 
AuthorwareTM (Macromedia, Inc.) and PremierTM (Adobe, 
Inc.). The Virtual Workshop was stored on a recordable 
compact disc. Organized like a book, the content for 
the Virtual Workshop was comprised of nearly 100 
"electronic" pages. These pages were grouped into six 
chapters, and the chapters were grouped into four sec- 
tions. The titles for these sections and chapters were 
listed in a table of contents that was always present 
along the right-hand quarter of the computer screen. 
Using a mouse, a teacher could select any section or 
chapter, at any time and as often as wanted, by "click- 
ing" its title. Upon doing so, information about the 
selected section or chapter appeared in the presentation 
window-the remaining three-quarters of the screen. 
This information was in the form of text, video, audio, 
animated graphics, or a combination of these media. 
For example, immediately after clicking on Chapter 2 
from the table of contents, the chapter's title, "The 
Linking Steps," appeared in the center of the presenta- 
tion window, and a narrator's voice provided an 
advance organizer about the chapter's contents. 
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Following this advance organizer, the chapter's first 
page appeared in the presentation window. This page 
contained a brief passage of text describing the first 
Linking Step. Imbedded within this passage were sever- 
al blue bold-faced words. Unlike other words, these 
words, called hypertext, could be clicked by moving 
the cursor to the word and pressing down once on the 
mouse. When clicked, additional information about 
that word appeared in the presentation window. 
In addition to text, the page also contained a video 
segment showing a teacher performing the first Linking 
Step with students, which could be played over and 
over again. To electronically control the video seg- 
ments, a "remote control" was present on the comput- 
er screen. Areas on this remote control could be clicked 
to either play, rewind, fast forward, or pause the video 
segment. 
To enable the learner to electronically turn the chap- 
ter's pages, four arrows were present in the lower right- 
hand corner of the computer screen. The right-pointing 
arrow could be clicked to turn to the chapter's next 
page, while the left-pointing arrow could be clicked to 
turn to a previous page. The remaining arrows could be 
clicked to turn immediately to either the chapter's first 
or last page. 
Like the first page, all but the last page in Chapter 2 
contained text describing a particular Linking Step, 
hypertext, and a video segment. The last page, designed 
to check teachers' understanding of Chapter 2, con- 
tained three multiple-choice questions, which could be 
answered by clicking one of three options. If a question 
was answered correctly, a star appeared next to it. If a 
question was answered incorrectly, corrective feedback 
was provided, and the person was prompted to answer 
the question again. Once all three questions on the 
page were answered correctly, a checkmark appeared in 
the table of contents next to the title for Chapter 2 to 
indicate that the chapter had been successfully com- 
pleted. 
The format of each remaining section and chapter of 
the Virtual Workshop followed a structure similar to 
that of Chapter 2. In these sections and chapters, teach- 
ers learned about other components of the Concept 
Mastery Routine, practiced completing sample Concept 
Diagrams, studied the validation research, and exam- 
ined numerous Concept Diagrams constructed by other 
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teachers. Also, teachers practiced making decisions 
about the use of the Concept Mastery Routine in a sce- 
nario-based simulation. That is, participants read a sce- 
nario describing a lesson in which the routine was to be 
used with students. At designated points in the sce- 
nario, a multiple-choice question asking participants to 
decide how to apply the routine was presented. Once 
the question was answered correctly, participants were 
allowed to continue through the scenario. If partici- 
pants answered the question incorrectly, corrective 
feedback was provided and they were allowed to 
attempt answering the question again. 
The Virtual Workshop integrated many of the known 
principles of effective teacher development (Schumaker 
& Clark, 1990; Showers et al., 1987; Stallings, 1989). For 
example, teachers were provided: (a) rationales that 
explained why the routine should be used; (b) a thor- 
ough description of the routine; (c) several models 
demonstrating how to use the routine in a classroom 
lesson; (d) the opportunity to practice constructing 
Concept Diagrams and to receive corrective feedback; 
and (e) the opportunity to practice answering questions 
about how to apply the routine in a simulated lesson 
and to receive feedback. Also, as will be described later, 
following the Virtual Workshop, participating inser- 
vice teachers made a written commitment to apply the 
routine. 
The development the CD-ROM containing the 
Virtual Workshop cost an estimated $40,800. Costs 
were accrued in four primary areas: $12,810 for hard- 
ware; $5,490 for software; $18,000 for personnel; and 
$4,500 for video production. 
Actual workshop. The second teacher development 
program was called the "Actual Workshop." Unlike the 
Virtual Workshop, the Actual Workshop followed a 
more traditional format; it was done live and was pre- 
senter-directed, not user-directed. That is, the content 
of the Actual Workshop was presented by a live expert 
using a lecture format. For example, when teaching 
about the Linking Steps, the presenter first stated an 
advance organizer. Then he displayed and summarized 
an overhead transparency describing the first Linking 
Step. Next, a video segment of a teacher performing the 
first Linking Step was shown on a monitor. Then the 
presenter described the remaining six Linking Steps in 
the same manner. Finally, three multiple-choice ques- 
tions were presented. Teachers answered them inde- 
pendently, received the correct answers, and were asked 
if clarification was needed. Once the Linking Steps had 
been covered, the presenter proceeded to other con- 
tent. Since a presenter was directing the Actual 
Workshop, if a teacher wanted to spend additional time 
reviewing the Linking Steps, he/she could not. 
Additionally, after learning about the Linking Steps, a 
teacher could not proceed to content of his/her choice. 
No part of the presentation was presented more than 
once; however, any questions participants asked were 
answered. 
The content covered in the Virtual Workshop was 
also covered in the Actual Workshop. Moreover, the 
content of the Actual Workshop was organized accord- 
ing to the Virtual Workshop's table of contents. To help 
ensure consistency across workshops, each page of the 
Virtual Workshop, including chapter questions, sample 
Concept Diagrams, and validation research data, was 
downloaded and printed as overhead transparencies for 
the Actual Workshop. Moreover, all the video segments 
shown in the Virtual Workshop were integrated into 
the Actual Workshop. Finally, like students in the 
Virtual Workshop, students in the Actual Workshop 
practiced completing sample Concept Diagrams and 
practiced making decisions about how to use the rou- 
tine in a scenario-based simulation. 
To check content consistency across the two work- 
shops, a content checklist was created and was com- 
pleted by an independent rater for both the Virtual and 
Actual Workshops. The rater completed the Virtual 
Workshop on the computer and attended an Actual 
Workshop. Findings indicate that 97.6% of the content 
presented in the two workshops was the same. 
The development cost of the Actual Workshop was 
an estimated $9,290. These costs were accrued in the 
same four areas as the Virtual Workshop: $1,895 for 
computer hardware; $395 for computer software; 
$3,000 for personnel; and $4,500 for video production. 
Measurement Instruments 
Knowledge test. A set of seven short-answer questions 
was developed to test participants' understanding of the 
Concept Mastery Routine. The questions related to teach- 
ers' understanding of the Concept Mastery Routine's 
components and procedures. The instructions indicated 
that participants had 30 minutes to answer the questions 
and that only the content of each answer would be 
scored, not spelling, grammar, or punctuation. 
To score participants' answers, evaluation guidelines 
specifying acceptable answers for each question were 
developed. For five of the seven questions, participants 
received up to 3 points for each written answer. For 
Question #2, participants received up to 3 points for 
the answer to each of the question's three parts. For 
Question #3, participants received up to 2 points for 
the answer to each of the question's seven parts. 
Unacceptable answers were awarded zero points. 
Participants could earn a maximum score of 38 points. 
Once a point value had been assigned to each answer, 
the points were totaled, divided by 38, and multiplied 
by one hundred, producing a percentage score. This 
percentage score was called the Knowledge Score. 
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Diagram test. For this test, participants filled in a 
Concept Diagram for a familiar concept, automobile. 
This measure was developed to test participants' 
knowledge of what type of information (e.g., charac- 
teristic, example, etc.) belonged in each of the Concept 
Diagram's sections. Participants were allowed 10 min- 
utes to complete the 26 blanks on the diagram and 
were told that only the content of their written 
responses would be scored, not spelling, grammar, or 
punctuation. 
To score participants' completed Concept Diagrams, 
evaluation guidelines specifying acceptable responses 
were developed. For 21 of the Concept Diagram's 26 
blanks (e.g., Always Characteristics, Nonexamples, 
Definition, etc.), participants received 5 points for each 
acceptable response. For the remaining blanks (e.g., 
Key Words), participants received 1 point for each 
acceptable response. All unacceptable responses were 
awarded zero points. Each participant could earn a 
maximum of 110 points. Once a point value had been 
assigned to each section, the points were totaled, divid- 
ed by 110, and multiplied by one hundred, producing 
a percentage score. This percentage score was called the 
Diagram Score. 
Implementation checklist. An observational check- 
list was developed to assess some participants' imple- 
mentation of the Concept Mastery Routine during a 
classroom lesson. The checklist was comprised of three 
sections which corresponded to the routine's Cue-Do- 
Review Sequence. Using section one, observers checked 
teachers' use of behaviors associated with introducing 
or "Cueing" the routine (e.g., gaining students' atten- 
tion). Using section two, observers checked teachers' 
use of behaviors associated with "Doing" a Concept 
Diagram with students (e.g., naming the targeted con- 
cept). Finally, using section three, observers checked 
teachers' use of behaviors associated with "Reviewing" 
the concept (e.g., asking procedural questions). A total 
of 39 teacher behaviors were assessed. For 24 of these 
behaviors, teachers received 5 points per behavior 
when it was performed. Regarding the remaining 15 
behaviors, teachers received 1 point when each was 
performed. If any behavior was not performed, the 
teacher received zero points on the checklist for that 
behavior. Additionally, each time the teacher interact- 
ed with a student in conjunction with one of the 38 
behaviors, an additional point, up to 20 points in total, 
was awarded. Each time the Concept Mastery Routine 
was used, teachers could earn 155 points on the check- 
list. Once a point value had been assigned to each 
behavior on the checklist by an observer, the points 
were totaled, divided by 155, and multiplied by one 
hundred, producing a percentage score. This percent- 
age was called the Implementation Score. 
To guide observers' use of the checklist, observation- 
al guidelines were developed, objectively defining each 
behavior and specifying how points on the checklist 
were to be awarded. The observers practiced scoring 
videotaped presentations of the routine until the 
observers agreed on at least 90% of their recordings on 
the checklist. 
Satisfaction questionnaire. A 14-item questionnaire 
was developed to assess participants' satisfaction with 
the training they received. Each questionnaire item 
included a 7-point Likert-type scale ranging from "dis- 
agree" (1) to "agree" (7). The items were designed to 
determine (a) how enjoyable participants found the 
training; (b) how engaged participants felt during the 
training; (c) how understandable participants found 
the content; and (d) how applicable participants found 
the content. Teachers' ratings for these items were 
called the Satisfaction Scores. 
Reliability. Interscorer reliability was determined by 
having two scorers independently score 20% of the 
Knowledge Tests and Diagram Tests. Interscorer relia- 
bility for the Implementation Checklist was deter- 
mined by having two observers simultaneously record 
information in 20% of the classroom observations of 
teachers' implementation of the routine. The points 
awarded by the two observers were compared item by 
item for each of the measures. The percentage of agree- 
ment was calculated by dividing the number of agree- 
ments by the number of disagreements and 
multiplying by 100. For the Knowledge Tests, the scor- 
ers agreed 1,397 times out of 1,444 opportunities to 
agree (total percentage of agreement = 96.75%). For the 
Diagram Tests, the scorers agreed 967 times out of 988 
opportunities to agree (total percentage of agreement = 
97.87%). For the Implementation Checklists, the scor- 
ers agreed 1,979 times out of 2,040 opportunities to 
agree (total percentage of agreement = 97.01%). 
Virtual Workshop Procedures 
Preservice teachers. Twenty-nine of the 58 preservice 
teachers were randomly assigned to the Virtual 
Workshop group. In groups of 10 or fewer, these preser- 
vice teachers participated in a Virtual Workshop on the 
Concept Mastery Routine. Immediately before the 
Virtual Workshop, a session leader pretested the preser- 
vice teachers on the Knowledge and Diagram Tests. 
Participants were allowed a maximum of 30 minutes to 
complete the Knowledge Test and a maximum of 10 
minutes to complete the Diagram Test. If participants 
asked about a question's answer, they were instructed to 
answer the question as best they could. Next, using a com- 
puter attached to a large-screen monitor, the session leader 
loaded the Virtual Workshop and provided a 5-minute 
demonstration of how to "page" or navigate through the 
computer program. Following this demonstration, the 
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preservice teachers were escorted to an adjacent comput- 
er lab. Each participant then selected a computer on 
which the Virtual Workshop was loaded and began to 
navigate the program. The preservice teachers were pro- 
vided a maximum of two and a half hours to navigate the 
entire program. The session leader remained in the lab to 
provide technical support (e.g., restart frozen computers, 
adjust computer volume, change broken CD-ROM 
drives). If preservice teachers had questions about con- 
tent, they were told the computer program contained all 
the information they needed to understand the Concept 
Mastery Routine. Once the preservice teachers had com- 
pleted the Virtual Workshop, they were administered 
the Knowledge Test, Diagram Test, and Satisfaction 
Questionnaire. Again, they were provided a maximum of 
30 minutes for the Knowledge Test and 10 minutes for 
the Diagram Test. No time limit was set for completing 
the Satisfaction Questionnaire. A total of four hours were 
scheduled for the preservice teachers to complete the 
pretests, the Virtual Workshop, and the posttests. 
Inservice teachers. Of the 10 inservice teachers, five 
were randomly assigned to the Virtual Workshop treat- 
ment group. These four general education teachers and 
one special education teacher participated in the Virtual 
Workshop on the Concept Mastery Routine following 
the same procedures as those used with preservice teach- 
ers. However, before participating, the four general edu- 
cation teachers were observed delivering three or more 
lessons in their classrooms. During these lessons, each 
participating teacher delivered instruction on a concept 
of his/her choice. During each lesson, observers scored 
the general education teachers' presentation using the 
Implementation Checklist. Once the baseline data were 
stable or showed decreasing trends for each of these 
teachers, they participated in the Virtual Workshop on 
the Concept Mastery Routine. Afterwards, these four 
general education teachers were again observed present- 
ing lessons in which they indicated a concept would be 
taught. During each lesson, observers again scored the 
teachers' presentation using the Implementation 
Checklist. The special education teacher was not 
observed teaching concepts and did not implement the 
routine. This teacher taught at a school with several of 
the participating general educators, and she wanted to 
learn about the routine the general educators were 
going to use in classes in which her mainstreamed spe- 
cial education students were enrolled. 
Actual Workshop Procedures 
Preservice teachers. Twenty-nine preservice teachers 
were randomly assigned to the Actual Workshop treat- 
ment group. Like the preservice teachers assigned to the 
Virtual Workshop treatment group, these preservice 
teachers attended the Actual Workshop in groups of 10 
or fewer and were initially pretested on the Knowledge 
and Diagram Tests. Once the pretests were completed, a 
session leader began the Actual Workshop. Using over- 
head transparencies, an overhead projector, videotape 
segments, and a videotape player attached to a large- 
screen monitor, the session leader directed the Actual 
Workshop. Any questions asked about the Concept 
Mastery Routine were answered. Once all the content 
had been covered, all activities had been completed, 
and all questions had been answered, each preservice 
teacher was administered the Knowledge Test, Diagram 
Test, and Satisfaction Questionnaire. Following the 
same timeline as the Virtual Workshop, a total of four 
hours were scheduled for completion of the pretests, the 
Actual Workshop, and the posttests. 
Inservice teachers. Five inservice teachers were ran- 
domly assigned to the Actual Workshop treatment group. 
These four general education teachers and one special 
education teacher participated in the Actual Workshop 
on the Concept Mastery Routine following the same pro- 
cedures as those used with preservice teachers. Moreover, 
like the general education teachers in the Virtual 
Workshop treatment group, before and after training in 
the Concept Mastery Routine, these inservice teachers 
were observed in their classrooms presenting lessons in 
which they indicated a concept would be taught. 
Observers scored these lessons using the Implementation 
Checklist. Again, like the special education teacher 
attending the Virtual Workshop, this special education 
teacher taught at a school with several of the participat- 
ing general educators. She wanted to learn about the rou- 
tine the general educators were going to use in classes in 
which her mainstreamed special education students were 
enrolled. She did not implement the routine. 
Experimental Designs 
Three experimental designs were employed simulta- 
neously during this study. A pretest-posttest control- 
group design (Campbell & Stanley, 1963) was used to 
compare the Knowledge Scores and Diagram Scores of 
preservice teachers participating in the Virtual and 
Actual Workshops and of inservice teachers in both 
workshops. A posttest-only control-group design 
(Campbell & Stanley, 1963) was used to compare the 
Satisfaction Scores of preservice teachers participating 
in the Virtual and Actual Workshops, and of inservice 
teachers in both workshops. Finally, to determine the 
effects of the workshops on inservice teachers' 
Implementation Scores, a multiple-baseline across- 
teachers design (Baer, Wolf, & Risley, 1968) was 
employed and replicated twice. 
RESULTS 
Preservice Teachers 
Listed in Table 1 are the mean percentage scores and 
standard deviations summarizing the pretest and 
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Table 1 
Preservice Teachers' Mean Percentage Scores for Pretest and Posttest Knowledge and Diagram 
Tests by Treatment Group 
Treatment Group 
Virtual Workshop 
M 
SD 
Actual Workshop 
M 
SD 
Knowledge Scores 
Pretest Posttest 
.90% 
.67 
2.3% 
.90 
49.09% 
6.46 
53.99% 
6.31 
Diagram Scores 
Pretest Posttest 
10.03% 
7.47 
8.3% 
6.69 
84.76% 
10.92 
84.14% 
11.44 
posttest performances of preservice teachers from both 
treatment groups on the Knowledge and Diagram 
Tests. To compare the differences between these pretest 
and posttest scores within each treatment group, t-tests 
were performed and indicated that (a) the posttest 
scores of preservice teachers who participated in the 
Virtual Workshop were significantly higher than their 
pretest scores on the Knowledge Test (t (28) = 15.35, 
p < 0.00) and the Diagram Test (t (28) = 37.99, p < 0.00); 
and (b) the posttest scores of preservice teachers who 
participated in the Actual Workshop were significantly 
higher than their pretest scores on the Knowledge Test 
(t (28) = 17.05, p < 0.00) and the Diagram Test (t (28) = 
38.70, p < 0.00). 
To determine whether the two training methods had 
differential effects on the preservice teachers' perform- 
ance, analyses of covariance (ANCOVA) were employed 
using the preservice teachers' posttest scores as the 
dependent variable and their pretest scores as the 
covariate. These analyses revealed no statistically sig- 
nificant difference between the posttest scores that pre- 
service teachers in the Virtual and Actual Workshops 
earned on the Knowledge Test (F (1, 55) = 0.44, p < 
0.51) or the Diagram Test (F (1, 55) = 0.00, p < 0.98). 
Figure 2 depicts the results from the Satisfaction 
Questionnaire distributed to all preservice teachers 
who participated. Overall, preservice teachers rated 
both the Virtual and Actual Workshops favorably. 
Across all 14 Likert-scale items, mean Satisfaction Scores 
ranged from 5.10 to 6.14 for preservice teachers partici- 
pating in the Virtual Workshop and from 4.93 to 6.66 
for preservice teachers participating in the Actual 
Workshop. To illuminate differences between the mean 
Satisfaction Scores of each treatment group for each 
item, analyses of variance (ANOVA) were performed. 
Results indicated that teachers who participated in the 
Actual Workshop rated questionnaire items #1 (F (1, 56) 
= 8.38, p < 0.01), #5 (F (1, 56) = 5.09, p < 0.03), and #9 
(F (1, 56) = 5.72, p < 0.02) significantly higher than pre- 
service teachers who participated in the Virtual 
Workshop. Interestingly, each of these three items per- 
tained to how well the preservice teachers thought they 
understood the content presented. No significant differ- 
ences emerged on the remaining questionnaire items. 
Inservice Teachers 
Listed in Table 2 are the mean percentage scores and 
standard deviations summarizing the pretest and 
posttest performances of inservice teachers from both 
treatment groups on the Knowledge and Diagram 
Tests. The differences between these pretest and 
posttest scores within each treatment group were com- 
pared using Wilcoxon Signed Ranks Tests. These analy- 
ses indicated (a) the posttest scores of inservice teachers 
who participated in the Virtual Workshop were signifi- 
cantly higher than their pretest scores on the 
Knowledge Test (z = 2.19, p < 0.04) and on the Diagram 
Test (z = 2.19, p < 0.04); and (b) the posttest scores of 
inservice teachers who participated in the Actual 
Workshop were significantly higher than their pretest 
scores on the Knowledge Test (z = 2.21, p < 0.04) and 
on the Diagram Test (z = 1.80, p < 0.04). 
Though both treatments produced significant 
improvement, to identify possible differential effects of 
the two training methods on inservice teachers' 
Knowledge and Diagram Scores, Kruskal-Wallis One- 
Way Analyses of Variance by Ranks (KWANOVA) were 
used. These analyses revealed no significant differences 
between the pretest scores of teachers participating in 
the Virtual and Actual Workshops on the Knowledge 
Test (X2 (1, N = 10) = 0.05, p < 0.83) and the Diagram 
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Table 2 
Inservice Teachers' Mean Percentage Scores for Pretest and Posttest Knowledge and Diagram 
Tests by Treatment Group 
Treatment Group 
Virtual Workshop 
M 
SD 
Actual Workshop 
M 
SD 
Knowledge Scores 
Pretest Posttest 
5.36% 
1.23 
6.32% 
1.82 
63.68% 
4.15 
60.00% 
3.56 
Diagram Scores 
Pretest Posttest 
11.81% 
16.05 
39.09% 
38.18 
93.63% 
10.95 
85.45% 
7.42 
Test (X2 (1, N = 10) = 2.53, p < 0.11), or between the 
posttest scores of these same teachers on the 
Knowledge Test (X2 (1, N = 10) = 0.18, p < 0.67) and the 
Diagram Test (X2 (1, N = 10) = 2.22, p < 0.14). 
Eight of the inservice teachers were observed in their 
classrooms teaching concepts to their students. Figures 
3, 4, 5, and 6 show the performance of these teachers as 
recorded on the Implementation Checklist. As illustrat- 
ed, during baseline, the percentage of points earned on 
the Implementation Checklist by teachers who partici- 
pated in the Virtual Workshop ranged from 0% to 
31.60% (M = 12.45%, SD = 9.15); the percentage of 
points earned by teachers in the Actual Workshop 
ranged from 3.20% to 38.06% (M= 19.03%, SD = 11.82). 
After training, the percentage of points earned on the 
Implementation Checklist by teachers in the Virtual 
Workshop ranged from 73% to 92.25% (M = 84.68%, 
SD = 5.54) (see Figures 3 and 4). Moreover, 10 of the 12 
lessons presented by teachers after training exceeded 
the arbitrary mastery level of 80%. The percentage of 
points earned on the Implementation Checklist after 
training by teachers who participated in the Actual 
Workshop ranged from 58.70% to 100% (M = 78.25%, 
SD = 13.27) (see Figures 5 and 6). Of the 12 lessons pre- 
sented by these teachers after training, five exceeded 
the mastery level of 80%. 
Visual examination of the Implementation 
Checklists suggests that teachers who participated in 
both the Actual and the Virtual Workshop rarely 
reviewed with their students what had been learned. 
Moreover, these teachers also did not regularly help 
students to discuss the characteristics possessed by 
examples of the targeted concept. One teacher who 
participated in the Actual Workshop lost some points 
on the Implementation Checklist because he did not 
always fill in the example and nonexample sections of 
the Concept Diagram; rather, he stated the examples 
and nonexamples aloud. On other occasions, teachers 
in both groups did not earn points because they did 
not provide students an adequate number of character- 
istics or examples of the targeted concept. 
Depicted in Figure 7 are the results from the 
Satisfaction Questionnaire for participating inservice 
teachers. Overall, like the preservice teachers, the inser- 
vice teachers rated both the Virtual and Actual 
Workshops favorably. In fact, the mean Satisfaction 
Scores of the inservice teachers were even higher than 
those of the preservice teachers. Across all 14 Likert- 
scale items, mean Satisfaction Scores ranged from 5.50 
to 7.00 for inservice teachers who participated in the 
Virtual Workshop and the Actual Workshop. Analysis 
of the teachers' mean Satisfaction Scores using 
KWANOVA revealed no significant differences between 
the two groups on any item. Thus, what was most 
notable about these findings was how similarly teach- 
ers participating in the two workshops rated each item. 
DISCUSSION 
Conclusions and Relationship to Previous Research 
The purpose of this study was to develop an interactive 
multimedia program and (a) to examine its effects on 
preservice and inservice teachers' knowledge of an inclu- 
sive practice and its effects on inservice teachers' skill in 
implementing the inclusive practice in their classrooms 
with academically diverse groups of students; and (b) to 
outline the costs associated with its development. 
Several conclusions can be drawn from the results of 
this research effort. First, compared to their pretest 
scores, the posttest scores preservice and inservice 
teachers earned on the Knowledge and Diagram Tests 
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Figure 3. Inservice teachers #1 and #2 
(Virtual Workshop participants). 
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Figure 4. Inservice teachers #3 and #4 
(Virtual Workshop participants). 
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-i Figure 5. Inservice teachers #5 and #6 
(Actual Workshop participants). I 
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Figure 6. Inservice teachers #7 and #8 
(Actual Workshop participants). 
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significantly improved following participation in either 
the Virtual or the Actual Workshop. Unfortunately, the 
magnitude of their improvement on the Knowledge 
Test was not as large as desired. That is, despite improv- 
ing an average of at least 45 percentage points from 
pretest to posttest, preservice and inservice teachers' 
posttest scores on the Knowledge Test still averaged 
only from 49.09% to 63.68%. The instruction, models, 
practice, and feedback these teachers received did 
impact their knowledge about the innovation, but the 
teachers' recall of information related to the Concept 
Mastery Routine was approximately 40% incomplete or 
inaccurate after training. Nevertheless, this magnitude 
of gain on the Knowledge Test was considerably higher 
than the magnitude of gain reported by other investi- 
gators utilizing interactive multimedia programs (Lanza 
& Roselli, 1991; Quade, 1993; Santer et al., 1995; 
Schank & Rowe, 1993). 
The magnitude of the effects of both workshops on 
preservice and inservice teachers' performance on the 
Diagram Test, on the other hand, was socially signifi- 
cant. Overall, the teachers' average scores ranged from 
84.14% to 93.63%. The graphic structure of the blank 
Concept Diagram was designed to prompt the entry of 
specific content related to the targeted concept. Thus, 
because of the prompts the Concept Diagram provid- 
ed, this test may not have been as difficult as a 
Knowledge Test, which required complete recall. 
Nevertheless, given that teachers improved, on aver- 
age, at least 45 percentage points, this finding indi- 
cates that the instruction, practice, and feedback these 
teachers received led them to construct highly accu- 
rately Concept Diagrams. 
Second, both the Virtual Workshop and the Actual 
Workshop had similar effects on the scores earned by pre- 
service and inservice teachers on the Knowledge and 
Diagram Tests. Interestingly, other studies comparing the 
effects of user-directed interactive multimedia programs 
to computer-directed tutorials (D'Alessando et al., 1992; 
Hudson & Holland, 1992) and teacher-directed lectures 
(Lanza & Roselli, 1991; Quade, 1993; Santer et al., 1995; 
Schank & Rowe, 1992) have contained similar findings. 
Third, an analysis of the scores from the actual imple- 
mentation of this innovation suggests that inservice 
teachers who participated in the Virtual Workshop and 
those who participated in the Actual Workshop per- 
formed a substantially greater number of the Concept 
Mastery Routine's targeted behaviors after training than 
before training. Moreover, these findings also suggest 
that, on average, inservice teachers who participated in 
the Virtual Workshop performed the Concept Mastery 
Routine in a manner similar to the teachers who partic- 
ipated in the Actual Workshop. This finding is impor- 
tant, for other studies have not measured the effect of 
an interactive multimedia program on adults' ability to 
apply a sophisticated skill in an authentic setting like a 
classroom. Still, despite the marked improvement of 
both groups with regard to teaching concepts, room 
remained for all participating teachers to use the rou- 
tine more completely. For example, inservice teachers 
who participated in the Virtual Workshop rarely 
reviewed what had been learned with their students, 
did not regularly discuss what characteristics, exam- 
ples, and nonexamples the targeted concept possessed, 
and often failed to explain to students how the routine 
would help them to learn. 
Fourth, preservice and inservice teachers' satisfaction 
ratings of the Virtual and Actual Workshops were favor- 
able. The fact that preservice and inservice teachers 
rated the Virtual Workshop favorably was not surpris- 
ing. Interactive multimedia programs are typically well 
liked by their users. It was surprising, however, how 
favorably preservice and inservice teachers rated the 
Actual Workshop. In three previous studies comparing 
the consumer satisfaction ratings of adults who partici- 
pated in group lectures and adults who participated in 
interactive multimedia programs, those adults who 
experienced the multimedia programs rated their 
enjoyment of the interactive multimedia programs sub- 
stantially higher than those who participated in lecture 
(D'Alessandro et al., 1992; Hudson & Holland, 1992; 
Santer et al., 1995). Interestingly, preservice teachers 
who participated in the Actual Workshop attained sig- 
nificantly higher ratings on questionnaire items per- 
taining to how well they understood the content 
presented than preservice teachers who participated in 
the Virtual Workshop. This finding may be cause for 
concern, because if Virtual Workshop participants walk 
away from a session feeling uncomfortable about using 
an innovation, they may less likely to use it. Since both 
groups of inservice teachers understood that the 
researchers would be visiting their classrooms to 
observe their implementation of the routine, it is 
unknown whether they would actually have imple- 
mented it in their classrooms if visitors had not been 
coming to observe. 
Finally, the development cost of the Virtual Workshop 
was nearly four times as high as the development cost of 
the Actual Workshop. Still, though the development 
cost of the Virtual Workshop was greater, the cost to 
implement this workshop with teachers is less than the 
cost to implement the Actual Workshop. That is, each 
time the Actual Workshop is implemented, $250 for the 
half-day presenter and $30 for each participating 
teacher's half-day substitute need to be spent. Thus, the 
cost for 100 teachers to attend an Actual Workshop 
would be $3,250. However, to implement the Virtual 
Workshop with one teacher could cost as little as $2.50, 
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the price of one compact disc with postage. Thus, train- 
ing for 100 teachers could cost only $250.00. 
Conceivably, if the number of teachers trained was 
increased, the cost to develop and implement the Virtual 
Workshop could be similar to or even less than the cost 
to develop and implement the Actual Workshop. 
Limitations 
This study is limited in several ways. First, only the 
inservice teachers were observed implementing the 
Concept Mastery Routine with students. Thus, whether 
preservice teachers could correctly implement the rou- 
tine in an authentic setting at levels similar to the 
inservice teachers remains unknown. 
Second, in most cases, inservice teachers who partici- 
pated in either of the two workshops were observed using 
the routine only three times. Although the inservice 
teachers' scores on the Implementation Checklist were 
consistent, whether this level of consistency would be 
maintained over a semester or school year is unknown. 
Moreover, it is unclear whether participating teachers 
would continue to use the Concept Mastery Routine. 
Third, all the teachers were given a pretest prior to par- 
ticipating in either the Virtual or Actual Workshop. This 
pretest may have sensitized teachers to particular content. 
As a result of being sensitized, their performance on the 
posttests and in the classroom may have been affected. 
Fourth, the only instructional innovation taught to 
the participating preservice and inservice teachers 
through the Virtual Workshop was the Concept 
Mastery Routine. Thus, the effects of the Virtual 
Workshop on these teachers' performance may have 
resulted from the novelty of this approach. Whether 
these same teachers would benefit as much from par- 
ticipating in a second or third Virtual Workshop on 
other instructional innovations is unknown. 
Finally, all the participants in this study were volun- 
teers. These teachers may not be representative of the 
general population of preservice and inservice teachers. 
Future Research 
Additional research is needed before the Virtual 
Workshop for the Concept Mastery Routine can be 
used confidently in teacher development programs. 
Clearly, given the low posttest Knowledge Scores of 
inservice teachers who completed the Virtual 
Workshop, studies need to be conducted to examine 
how to improve the understanding and recall of critical 
content presented in interactive multimedia programs. 
Secondly, studies should be conducted to identify 
methods for improving the ability of teachers who 
have completed the Virtual Workshop to implement 
the Concept Mastery Routine more precisely. Although 
the teachers in the study did apply the Concept 
Mastery Routine with over 80% accuracy, in an earlier 
study (Bulgren, Schumaker, & Deshler, 1988) teachers 
who completed a traditional workshop implemented 
the routine nearly perfectly with students on their first 
try. This traditional workshop differed from the Virtual 
Workshop in that participating teachers taught a prac- 
tice lesson to one another and received corrective feed- 
back on their instruction. In the present study, during 
the Virtual and Actual Workshops teachers answered 
questions in a scenario-based simulation only; they did 
not have an opportunity to practice the routine in a 
live simulation. Perhaps by following up the Virtual 
Workshop with a similar combination of practice and 
feedback, teachers participating in the Virtual 
Workshop could apply the routine nearly perfectly 
with students on their first try, too. 
Once improvements to the Virtual Workshop are 
made, long-term studies in which teachers learn a series 
of instructional innovations using such an interactive 
multimedia program should be conducted. Such studies 
would allow investigators to determine whether the 
novelty of interactive multimedia impacts teachers' pro- 
fessional development. Moreover, such a study would 
enable investigators to determine whether teachers can 
sustain the application of newly learned innovations 
over time. In conjunction with this research, a cost- 
benefit analysis could also be conducted. This analysis 
would more accurately reflect the true costs associated 
with developing and using interactive multimedia pro- 
grams like the Virtual Workshop. 
Implications 
Interactive multimedia programs like the Virtual 
Workshop may have great impact on the field of 
teacher education. For example, at the preservice level, 
interactive multimedia programs could be used in place 
of lectures given in courses on mainstreaming meth- 
ods. That is, education students could learn about dif- 
ferent inclusive practices in a computer lab or on a 
home computer. Moreover, this instruction would pro- 
vide a degree of depth and breadth not possible in the 
limited time of most university courses. In turn, course 
time could be used to provide preservice teachers a set- 
ting in which to practice and receive corrective feed- 
back about an innovation learned from an interactive 
multimedia program. At the inservice level, teachers 
could choose cutting-edge inclusive practices that they 
want to learn, rather than attending traditional work- 
shops about methods administrators think they should 
learn. These teachers could learn about cutting-edge 
innovations from the very best the field of education 
has to offer, and do so according to their own schedule. 
Moreover, districts could potentially provide teachers 
such professional development opportunities at a cost 
that is less per teacher than existing professional devel- 
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opment models. Through such comprehensive train- 
ing, teachers would be better prepared to teach their 
classes of academically diverse students. 
Summary 
The results of this study indicate that compared to 
their pretest scores, the posttest scores earned by inser- 
vice and preservice teachers on the Knowledge and 
Diagram Tests significantly improved following partici- 
pation in either the Virtual or the Actual Workshop. 
Moreover, preservice and inservice teachers' satisfac- 
tion ratings of both workshops were favorable. 
Inservice teachers who participated in the Virtual 
Workshop and Actual Workshops correctly performed a 
substantially greater number of the innovation's target- 
ed behaviors after training than before training. 
Overall, both the Virtual and Actual Workshops had 
similar, positive effects on teachers' understanding and 
implementation of the instructional innovation. This 
study suggests that interactive multimedia programs 
like the Virtual Workshop may provide a new medium 
through which effective teacher development can be 
provided. Potentially, this medium could provide gen- 
eral education teachers the training in inclusive prac- 
tices they need to meet the educational needs of all 
students, including those with learning disabilities, in 
academically diverse classes. 
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